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Additional Southwestern Speakers Announced 





Dr. Willard M. Allen 


Dr. Willard M. Allen of St. Louis and 
Dr. John H. Lamb of Oklahoma City are two 
additional speakers who will present scienti- 
fic papers at the annual meeting of the South- 
western Medical Association in El Paso, 
Texas, November 17 to 19. 


Dr. Allen is Professor of Obstetrics and 
Gynecology at the Washington University 
School of Medicine in St. Louis. He is holder 
of the Eli Lilly and Company Award in Bio- 
logical Chemistry for the isolation of Pro- 
gesterone in pure form. His subjects are to 
be announced. 


Dr. Lamb is Professor of Dermatology at 
the University of Oklahoma School of Medi- 
cine. He is a member of the American 
Examining Board of Dermatology and Syphi- 
lology. His subjects will be “Sun-Sensitive 
Dermatoses” and “Fungus Infection of Se- 
vere Type (deep mycoses).” 


Dr. John H. Lamb 


Other speakers announced to date are Dr. 
Edwin H. Ellison, Associate Professor of 
Surgery at the Ohio State University School 
of Medicine, Dr. A. E. Maumenee, Professor 
of Surgery in Opthalmology at the Stanford 
University School of Medicine, Dr. Kinsey 
M. Simonton, Associate Professor of Oto- 
laryngology in the Mayo Foundation at 
tochester, Minn., and Dr. William Parson, 
Professor of Internal Medicine at the Uni- 
versity of Virginia School of Medicine. 


Headquarters for the meeting and scien- 
tific exhibits will be in the Hotel Paso Del 
Norte. Dr. Maynard Hart of El Paso is 
chairman of the convention committee. 


The meeting will be unusual in that the 
Academy of General Practice and Special 
Sections will meet on Wednesday, November 
17 with the General Meeting on Thursday 
and Friday, November 18 and 19. 
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Aphorisms and Memorabilia - Truths and 
Concepts Concerning Endocrinology 


By ANDREW M. BABEY, M. D., LAS CRUCES, N. M. 


1. “The impression has been circulated 
that colchicine refractoriness may be over- 
come by the administration of one to two 
injections of corticotropin concomitant with 
colchicine, but in many instances, this has 
not been the case. In most patients, a week 
of corticotropin has been required for con- 
trol and acute gout has not followed with- 
drawal.” Charles Ragan, Bulletin of N. Y. 
Academy of Med., May 1953, p. 359. 


2. “Three factors, however, must be con- 
sidered which might lead to a pessimistic 
viewpoint concerning our ability to wipe out 
rheumatic heart disease by the hormone 
treatment of acute rheumatic fever. The 
first is that many patients with rheumatic 
heart disease — one-third to one-half — have 
never had a known attack of rheumatic fever 
which could be treated. The second factor is 
related to the time lag between the onset of 
inflammation and the application of an anti- 
inflammatory agent. In the interval, the in- 
flammatory process develops, and when de- 
celerated by the anti-inflammatory agent, is 
replaced by a repair process with scar for- 
mation leading to the cardiac stigmata of 
rheumatic heart disease. The third factor 
is that in some instances the inflammation 
will be so marked and such large doses of 
the anti-inflammatory agent will be required 
to decelerate the inflammation, that vital 
processes will be affected and some degree 
of inflammation must of necessity persist 
if life is to continue. Thus, there is little 
likelihood that rheumatic heart disease can 
be eradicated by the treatment of acute rheu- 
matic fever. Hope would appear to lie pri- 
marily in the direction of the prevention of 
acute rheumatic fever. Charles Ragan, loc. 
cit., p. 361. 


3. “It should be stressed that when mer- 
curials are used, the excretion of potassium 
in the urine is increased and under these 
circumstances a low serum potassium with 
its attendant difficulties may be encountered. 
Hence, when mercurial diuretics are used 
over a long period, supplemental potassium 
in the form of 2 to 3 grams of enteric-coated 
potassium chloride daily should be taken by 
mouth. If it is not feasible to follow the 
serum potassium at one or two monthly 
intervals, oral potassium chloride should be 
added even when mercurials are not being 


used if the average daily dose exceeds 75 
mgm. of cortisone or 40 I. U. of cortico- 
tropin daily.” Charles Ragan, loc. cit., p. 368. 


4. “When a major thromboembolic epi- 
sode ensues (by this is meant infarction and 
not a peripheral thrombophlebitis without 
infarction), unless the continuation of hor- 
mone administration is a question of life or 
death, we have withdrawn it. In the pres- 
ence of peripheral thrombophlebitis alone, 
our practice has been to hospitalize the pa- 
tient, continue suboptimal hormone adminis- 
tration and employ heparin anticoagulation. 
There is suggestive evidence to indicate that 
dicumarol anticoagulation does not overcome 
the presumed hypercoagulable state induced 
by the hormones.” Charles Ragan, loc. cit., 
p. 369. 


— 


5. “We feel a severe psychic reaction is 
a definite indication for withdrawal of this 
type of therapy and that it should not be 
resumed. Withdrawal of cortisone should be 
undertaken with simultaneous administra- 
tion of corticotropin in a psychiatric hospital 
under careful observation, particularly if 
suicidal tendencies are present.” Charles 
Ragan, loc. cit., p. 370. 


6. “When a localized or systemic infec- 
tion appears in patients receiving hormonal 
therapy, it should be treated by conventional 
means. When possible, severe infections 
should be treated in euadrenal rather than 
the hyperdrenal state and therefore with- 
drawal of cortisone with corticotropin is ad- 
visable. If withdrawal in itself is deemed 
hazardous, then, of necessity, cortisone must 
be continued, preferably with corticotropin 
and suitable antibiotics and/or surgery as 
needed. It is often advisable to decrease the 
dose of hormone to permit some clinical 
evaluation of the situation, as well as to allow 
a host response which is necessary for the 
healing of most infectious process.” Charles 
Ragan, loc. cit., p. 370. 


7. “If untoward events arise during cor- 
tisone treatment, corticotropin should be ad- 
ministered as well, so that sudden withdrawal 
may be carried out if indicated. This has 
been our policy and, after five days of intra- 
muscular corticotropin in gelatin, the corti- 
sone has been stopped and the patient has 
been maintained through the crisis on corti- 
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cotropin alone. The latter may be withdrawn 
suddenly with relatively little danger during 
a period of strain.” Charles Ragan, loc. cit., 
p. 371. 


8. “A point deserving of emphasis is that 
during the withdrawal of cortisone, one 
should administer corticotropin as well.” 
Charles Ragan, loc. cit., p. 373. 


9. “We feel that withdrawal of cortisone 
should never be undertaken without the ad- 
ministration of corticotropin during the last 
few days of cortisone administration. This 
is particularly important during periods of 
strain as during surgery or an infection when 
cortisone withdrawal may be indicated. Intra- 
venous corticotropin apparently achieves a 
more rapid effect than intramuscular but if 
necessary the intramuscular route in the 
form of gelatin preparation may be used 
for a period of four to five days.” Charles 
Ragan, loc. cit., p. 373. 


10. “Obesity remains the hallmark of the 
(Cushing’s) syndrome, but the use of this 
term ‘obesity’ requires amplification. It is 
true that the majority of patients gave a 
history if impressive weight gain; however, 
a certain proportion had no change in weight 
or sustained an actual loss. In each instance, 
whatever the overall change, there was redis- 
tribution of tissue to give the characteristic 
facial and truncal obesity. Only one patient 
of the present series complained of discom- 
fort in relation to the disposition of fat, 
hence the feature, ‘painful obesity,’ men- 
tioned in Cushing’s original paper, would 
seem to be relatively uncommon. In conjunc- 
tion with the rounding of the face, the great 
majority exhibited reddening or a dusky 
cyanosis about the head and neck.” Abbie I. 
Knowlton, Bulletin of N. Y. Academy of 
Med., June 19538, p. 443. , 


11. “High on the list of findings stands 
hypertension, and in general this was marked 
by impressively high diastolic levels. Consid- 
ering the severity of the hypertension, it was 
remarkable to note its complete reversibility 
in patients in whom remissions occurred. 
This held true even though blood pressure 
had been elevated for years. It is also sur- 
prising that fundoscopic abnormalities of 
note were described in only five of the thirty- 
four patients in whom the eye-grounds were 
examined.” A. I. Knowlton, loc. cit., p. 444. 


12. “Suppression of gonadal function was 
recorded routinely in these patients with 
Cushing’s syndrome — impotence in men 
and amenorrhea or at least oligomenorrhea 
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in women. However, gonadal function at 
times is surprisingly normal.” A. I. Knowl- 
ton, loc. cit., p. 444. 


13. “Even when marked suppression of 
menstrual function existed, virilization was 
rarely seen and this distinguishes the Cush- 
ing group from patients with the adreno- 
genital syndrome. In the Columbia series 
of patients, enlargement of the clitoris was 
noted in only two of the women patients, 
and in none was the body configuration or 
voice masculine. It is true that hirsutism 
developed in the majority. Although this 
usually included the appearance in the women 
of facial hair over the moustache and beard 
areas, these sites were rarely the only ones 
involved. More commonly the entire face 
was covered with a fine lanugo-like hair 
including not only the upper lip and chin 
but also the cheeks and even the forehead. 
Similar hair frequently covered much of the 
body.” A. I. Knowlton, loc. cit., p. 444. 


14. “Of the various signs associated with 
the syndrome, certainly the occurrence of 
purple striae is the most useful diagnosti- 
cally. While stretched, the bright red or 
purple type are peculiar to this syndrome. 
Although such striae were found in the ma- 
jority of the patients, a significant proportion 
remained in which this helpful diagnostic 
sign was lacking.” A. I. Knowlton, loc. cit., 
p. 445. 


15. “Of this group of symptoms and signs, 
the almost universal hypertension, the fre- 
quently abnormal mental reactions and the 
likelihood of poor wound healing or of un- 
usual infections stand out as the three most 
serious and as real threats to the life of the 
patient with Cushing’s syndrome. Their high 
incidence in the spontaneously occurring 
form of the disease suggests that similar 
difficulties might be anticipated in patients 
under prolonged treatment with ACTH or 
cortisone. It is fortunate that, during such 
therapy, hypertension has developed with 
much less frequency than in Cushing’s syn- 
drome, and has been limited chiefly to pa- 
tients with underlying renal disease.” A. I. 
Knowlton, loc. cit., p. 446. 


16. “The most frequent site in which the 
lack of calcium was demonstrated was the 
spine, in 74 per cent of the patients, while 
the skull was involved somewhat less com- 
monly. In a little over half of the patients 
with demineralization of the spine, compres- 
sion fractures were present and a small 
number had spontaneous rib fractures. Un- 
fortunately these bony changes are not con- 
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fined to the spontaneously occurring forms of 
hyperadrenalism, as was initially thought.” 
A. I. Knowlton, loc. cit., p. 448. 


17. “Some comfort may be derived from 
the fact that such lesions have not been seen 
in patients receiving cortisone in the doses 
commonly employed for rheumatoid arthritis 
unless the patient was post-menopausal or 
bed-ridden.” A. I. Knowlton, loc. cit., p. 448. 


18. “With respect to electrolytes, the pres- 
ent group of patients had normal serum 
values on the average, and only a rare indi- 
vidual demonstrated the low potassium and 
low chlorides associated with an elevated 
carbon dioxide content and sodium which 
has been associated in the literature with the 
syndrome.” A. I. Knowlton, loc. cit., p. 452. 


19. “Of the nine patients proven to have 
tumors, six had intravenous pyelograms; in 
only half of these was the presence of tumor 
indicated. This is not surprising since the 
majority of the benign ademonas of the 
adrenal are relatively small, and would not 
be expected to disturb the normal spacial 
relationships in the adrenal area.” A. I. 
Knowlton, loc. cit., p. 452. 


20. “From these data it is evident that 
no blanket outline for treatment of Cushing’s 
Disease can be made but that the approach 
to therapy must vary with the underlying 
pathology present in the individual patient. 
In every work-up there should be investiga- 
tion to rule in or out the presence of a pitui- 
tary tumor. It is extremely rare for the 
basophilic adenoma to give local symptoms 
or signs, i.e., restriction of the visual fields 
or enlargement of the sella, but since a signi- 
ficant precentage of the pituitary tumors in 
this group of patients may be mixed cell 
type, chromophobic, or even eosinophilic, 
signs of local expansion should be searched 
for and, if found, treatment would logically 
be directed initially to the pituitary.” A. I. 
Knowlton, loc. cit., p. 455. 


21. “The majority of patients who show 
a diuresis after cortisone treatment do so 
two or three days after cessation of therapy. 
Some do not commence to diurese until the 
fifth or sixth day.” American Practitioner, 
April, 1954, p. 311. 


22. “Sixty to 70 per cent of patients with 
lipoid nephrosis or nephrotic state of glome- 
rular nephritis reportedly will diurese satis- 
factorily following an intensive seven-to ten- 
day course of cortisone.” American Prac- 
titioner, April, 1954, p. 311. 


23. “None of the present anti-thyroid 
drugs can cure hyperthyroidism ; they merely 
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control it until such time as the disease dies 
out of its own accord. This may take cnly a 
few months or it may take years; and in 
treating hyperthyroidism medically the qual- 
ity most needed — by both parties — is 
patience.” The Lancet, April 10, 1954, p. 764. 





ARTHRITIS 


The Modern Treatment of 
Rheumatoid Arthritis 


Crain, D. C., et al., Postgrad. 
Med. 8:228, 1950 


In this review, the authors mention Dolcin 
(calcium succinate and aspirin) and Imdrin 
(calcium succinate, aspirin, phenacetin, and 
caffeine). These products are advertised to 
the public. Dolcin, evaluated at Georgetown 
Hospital and Presbyterian Hospital, New- 
ark, N. J., was no more effective than aspirin 
alone in treatment of rheumatoid or osteo- 
arthritis. “It is hoped. that this information 
will be disseminated as widely as possible, 
so that the public may be protected from 
paying $3.00 a bottle for a drug whose actual 
value is 50 cents worth of aspirin.” 

Georgetown U. Med. Center 


Clinical Clippings, December 1950. 





PRISCOLINE 


The Effects Of Intravenous Priscoline On 
Cerebral Circulation And Metabolism 


Scheinberg, P., et al., J. Clin. Invest. 
$2:125, 1953 


Priscoline hydrochloride has been widely 
employed in treatment of peripheral and 
cerebral vascular disease. Results of this 
investigation do not offer a satisfactory ex- 
planation for the reported beneficial effects 
of Priscoline in cerebral vascular disorders. 
Intravenous administration of Priscoline 
caused a slight decrease in cerebral blood 
flow, a decrease in mean arterial pressure 
and a.decrease in arterial COz content. Pris- 
coline apparently affects cerebral vessels and 
peripheral vessels in a different manner. 

The intra-arterial administration of Priscoline has recently 
been advocated. Segall and Leivenstein report a case of pro- 
longed cardiac pain resembling acute myocardial infarction fol- 


lowing use of Priscoline in this manner. (New England J. M. 


248:278, 1953). 


Clinical Clippings, May, 1953. 
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The Pituitary - Adrenal Axis* 


By LEON J. NUMAINVILLE, Colonel, MC, — WILLIAM BEAUMONT 
ARMY HOSPITAL, EL PAso 


This term more adequately defined and 
more specifically considered is the effect of 
the anterior pituitary on the adrenal cortex, 
and entails the mechanism by which the ad- 
enohypophysis regulates the adrenal cortical 
activity in order to maintain homeostasis. 
Homeostasis is a term used by the late 
Walter Cannon and is defined as the ten- 
dency of living organisms to maintain a 
steady internal equilibrium. 

An understanding of the general features 
of this relationship is necessary in order to 
provide the physiological basis for the cli- 
nical use of ACTH and to a lesser extent, 
Cortisone. A description of a few of the ex- 
periments in endocrine physiology that even- 
tually lead to the development of this concept 
should instill in us all a great appreciation 
for the research physiologists and at the 
same time provide us with a background for 
further study and better understanding of 
the subject. 


Lost Ability 


The observation was made by many (phy- 
sicians) in the past that adrenalectomized 
animals and patients with Addison’s disease 
have lost their ability to deal with the stxes- 
ses, and even many of the normal variations, 
of their environment, such as cold, injury, 
infections, and emotional upsets. It was 
found that in reaction to stress or moderate 
physiologic changes the adrenal cortex in- 
creased in size and in secretory activity. A 
number of experiments were done in order 
to find out what controls the adrenal cortical 
size and what factors. will cause the rege- 
neration. Allen’ and Smith? found that hypo- 
physectomy resulted in atrophy of the adre- 
nal cortex and that pituitary transplants not 
only restored the function and size of the 
adrenal cortex but also relieved the objective 
signs of adrenal deficiency. A partial se- 
paration of ACTH occurred in 1933 by Col- 
ly’s* and complete isolation about 1942 by C. 
H. Lit and Sayers®. It was found that uni- 
lateral adrenalectomy (Teppermann) was 
followed by compensatory enlargement of 
the remaining adrenal cortex, which could be 
abolished by hypophysectomy and restored 
by the giving of pituitary extract. 

Classical Experiments 
_In 1929 Dwight J. Ingle’ began his clas- 
sical group of experiments that eventually 

*Presented at William Beaumont Army Hospital in a course 


on “Fundamentals of Internal Medicine and Pediatrics,” 11 to 
15 February 1954. 


lead to the clinical use of the anterior pi- 
tuitary hormones. His group found that a 
transplanted (autogenous) adrenal cortex 
will not regenerate in the presence of an 
intact adrenal gland. He also noted that 
cortical tissue did not regenerate in a uni- 
laterally enucleated adrenal gland in the pre- 
sence of an intact adrenal, but would re- 
generate if the intact gland was removed; 
however, no regeneration would occur if hy- 
pophysectomy were performed. At the same 
time if cortical extract in large amounts were 
given there was a greatly reduced regenera- 
tion. This led to the experimental use of 
large doses of adrenal cortical extract on 
the normal adrenal gland. Large doses 
caused cortical atrophy that was comparable 
to that produced, but not as severe as, by hy- 
pophysectomy. This same adrenal atrophy 
is that which occurs now in cases treated 
with Cortisone and it is for this reason that 
ACTH is recommended in small doses for 
several days, following, intensive or pro- 
longed cortisone therapy! 


Adrenal Atrophy 


The adrenal atrophy was found to be re- 
versible when overdosage was discontinued. 
If ACTH was given at the same time as the 
excess adrenal cortical extract, the so-called 
compensatory atrophy was prevented. Stress 
hyperplasia of the adrenal cortex experimen- 
tally produced was found to be controlled by 
large doses of adrenal cortical extract. In 
hypophysectomised laboratory animals ad- 
renal cortical atrophy could be prevented 
when large doses of adrenal cortical extract 
were given, providing ACTH was simultane- 
ously administered. 

Thus it was demonstrated that the anterior 
pituitary through the medium of an adreno- 
corticotropic hormone (ACTH) regulates 
the production of the adrenal cortical hor- 
mone, in response to normal physiological 
needs and to the varied stresses of environ- 
ment, injury and disease. 


Outline 


The following outline recapitulates the 
phase of pituitary-adrenal physiology just 
outlined. 


I. Recapitulation of Pituitary-Adrenal 
Physiology 


1. Hypophysectomy ------- » Atrophy of 
adrenal cortex. 
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2. Hypophysectomy, followed by pitui- 
tary transplants --------- » return of 
adrenal cortex to normal. 

3. Hypophysectomy, followed by pitui- 
tary extract injections --------- » return 
of adrenal cortex to normal. 

4. Adrenalectomy (unilateral) 
compensatory hypertrophy. 

5. Adrenalectomy (unilateral) + hypo- 
physectomy --------- » atrophy. 

6. Adrenalectomy (unilateral) + hypo- 
physectomy + pituitary extract ------- > 
adrenal cortex returns to normal size. 

7. Adrenal cortical transplant, no regen- 
eration or growth when in---------- > 
tact adrenal gland present. 

8. Adrenal cortical enucleation, no re- 
generation or growth when ----------- > 
intact adrenal gland present. 

9, Regeneration or growth when -------- > 
contralateral adrenal gland removed 
or subjected to cortical enucleation. 


II. Reeapitulation of Pituitary-Adrenal 


Physiology 
10. No regeneration or growth when ----- > 
followed by hypophysectomy. 
11. No regeneration or growth when ----- > 


large amounts of cortical extract given 

12. Adrenal atrophy of intact gland 
when .--------- » large amounts of cort- 
ical extract given (or cortisone). This 
is reversible atrophy as when over- 
dosage of A.C.E. or cortisone stopped, 
gland returns (grows) to normal size. 

13. Adrenal atrophy prevented even when 
large amounts of A. C. E. given 
when --------- » adrenal corticotrophic 
hormone (ACTH) given. 

14, Stress induced hyperplasia prevented 
when --------- » large amounts of cort- 
ical extract given. 

15. Adrenal atrophy prevented when ----- > 

ACTH given. 
Thus demonstrating the adrenocortic- 
otrophic hormone (ACTH) of the an- 
terior pituitary gland is the determi- 
nant of adrenal cortical activity. 


The question of in what way or manner 
does the anterior pituitary have its effect on 
the adrenal cortex is not generally agreed 
upon. That it does regulate the adrenal 
cortex is accepted by all endocrine physio- 
logists. Agreement has not been reached on 
the number of pituitary trophins that affect 
the adrenal. There are four main schools of 
thought, as follows: 


1. Multitrophin theory 
2. Dulatrophin theory 
3. Autonomy theory 
4. Unitarian theory. 
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A few words of explanation on each con- 
cept will be of interest. 

The multitrophin idea is that of Hans 
Seye.’ He believes that there are four dis- 
tinct trophins from the adenohypophysis. 


1. Glucocorticotrophin — to influence 
carbohydrate metabolism. 
Mineralocorticotrophin — to influence 


2. 
production of DCA-like steroids. 

3. Lipocorticotrophin — to influence de- 
position of fat in liver. 

4. 


Testocorticotrophin — to 
production of androgens. 


influence 


Unequivocal proof of this concept is lack- 
ing; as the exact nature of the adrenal cor- 
tical steroids is unknown, much conjecture 
exists. : 

The Dualtrophin theory of Albright® and 
his workers predicates the existance of two 
adrenal hormones: 


“S” or sugar hormone, and 
“N” or androgen hormone 


There is considerable indirect and cir- 
cumstantial evidence to support their belief. 
However, there are many questions and ob- 
servations that conflict with the influence 
attributed to these hormones. 

Autonomy theory sponsored by Greep"? 
and co-workers implies that while 11, 17 
oxysteroids are secreted due to pituitary in- 
fluence, the DCA-like steroids are secreted 
by the glomerulosa zone of the adrenal cortex 
without pituitary effect. 

The Unitarian theory is that held by Sa- 
yers.''! He considers that there is one pitui- 
tary trophin and it acts upon the adrenal 
cortex to effect the production of a steroid 
or steroid mixture which effects the various 
metabolic influences attributed to the adre- 
nal cortex. This concept is based on the fact 
that the adrenocorticostrophic hormone (A- 
CTH) is the only substance so far isolated 
that has a specific stimulating action on the 
adrenal cortex. This one hormone when 
given to man results in the metabolic chan- 
ges ascribed to the adrenal cortex. 


Unsettled Question 


One question that is not settled is whether 
there is one adrenal steroid or many, and 
that the agents causing various metabolic ef- 
fects, for example, the androgen effect (that 
is manifested by acne and hirsutism) may 
be the result of metabolic degradation of 
steroids by the liver. Suffice to say that 
ACTH stimulation of the adrenal cortex 
produces all these effects, the 11, 17 oxyst- 
eroid, usually manifested by diabetes mel- 
litus, lymphopenia and eosinepenia, the des- 
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oxycorticosterone effect which is salt reten- 
tion and the androgen effect by the develop- 
ment of acne and hirsutism, also increased 
urinary excretion of corticoids and 17-keto- 
steroids. A corticoid is a substance excreted 
in the urine which produces biologic effects 
resembling those of the known crystalline 
adrenal corticosteroids. 


What are the chemical changes produced 
in the adrenal cortex by ACTH besides the 
stimulation of corticosteroid production? 


Wet Weight 


The wet weight of the adrenal cortex is 5 
percent cholesterol.'? It has been shown that 
exogenous ACTH stimulation or increased 
secretion due to stress causes a marked fall 
in the adrenal cholesterol. There is also some 
indirect evidence that cholesterol may be a 
precursor of the adrenal steroids. Another 
finding is the reduced ascorbic acid content 
of the gland following stimulation. Gemzell'* 
has shown there is also a turnover of phos- 
phorus metabolism in the gland following 
stress. 


What is the mechanism that controls the 
release of ACTH from the adenohypophysis? 
There seems to be several theories on this 
and more than likely there are several me- 
chanisms involved. Briefly sketched the first 
consideration is that the anterior pituitary 
may be sensitive to the circulating level of 
the adrenal cortical hormone or to the me- 
tabolic products of the corticosteroid; in 
other words, a low level of circulating ACTH 
would stimulate the anterior pituitary to 
release more ACTH to maintain the blood 
level needed to maintain homeostasis in- 
cident to the degree of stress or increased 
physiologic requirements. It seems likely 
that since the anterior pituitary is sensitive 
to some metabolic effect or product that is 
incident to ACTH insufficiency, the exact 
factor is not known. 


Second Consideration 


Second consideration is the rapidity with 
which the anterior pituitary responds to this 
stress signal sent out by the AC. This sug- 
gests a central nervous system relationship. 
However, against this is the fact that the 
stalk or infundibulum can be sectioned, 
thereby removing all nervous connection with 
the anterior pituitary and the ACTH be li- 
berated in response to stress as required. 
Considerable experimentation has been done 
on laboratory animals and the conclusion 
reached by several is that the neural control 
lies in the hypothalamus and that a humoral 
agent activates the anterior pituitary to 
release ACTH. This implies that the nervous 
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connection to the anterior pituitary is not 
necessary for ACTH release and that the an- 
terior pituitary is sensitive to some change 
in fluid concentration that reaches it. 

The third consideration is that stress ac- 
tivates the sympathetic nervous system to 
release epinephrine and that the epinephrine 
elicits a release of ACTH from the anterior 
pituitary. These last two considerations seem 
more logical and are maintained by most 
endocrine physiologists until a better one 
comes along. 


Mechanism of Control of Release of ACTH 
from Anterior Pituitary 


1. Affected by circulating level of adre- 
nal cortical hormones or steroid 
products. 


2. Central nervous system control from 
(a) hypothalamus nuclei 
(b) higher center 


3. Epinephrine release from adrenal me- 
dulla or humoral (fluid) agent secret- 
ed by hypothalamus. 


The metabolic effects of overdosage in a 
non-stress circumstance produces signs of 
hypercorticalism. 

What are the metabolic signs of hyper- 
corticalism ? 


1. Tendency to negative nitrogen balance 

2. Increased excretion of urinary potas- 
sium. 

. Tendency to hyperglycemia. 

. Tendency to insulin resistance. 

5. Retention of sodium and water. 

. Retardation of wound healing. 

. Regression of lymphoid tissue activity 

8. Lowered resistance to infection. 


NID G1 me Oe 


The hormonal effects mainly are the fol- 
lowing: 


1. Rounding of the face 

2. Hirsutism 

3. Acne 

4. Striae 

5. Amenorrhea 

6. Muscular weakness — asthenia 


There is one concept of hypercorticalism 
that has been suspected by many but lacks 
definite proof. It is that in conditions of 
severe uncompensated stress the continuous 
outpouring of ACTH and stimulation of the 
adrenal cortex may cause pathologic changes 
that result in death, e.g., in such conditions 
as burns, fulminating infections, the hemor- 
rhagic adrenal of Waterhouse-Friderichsen 
syndrome. 

There are certain diseases that cannot 
develop in the absence of an intact pituitary 
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adrenal cortex axis, as diabetes mellitus and the organism for additional adrenal 

hypertension. Gordon'! believes that the cortical hormones and releases ACTH 

adrenal cortical hormones may play a part in increased amounts. 

in the etiology of diabetes mellitus. The in- 4. When excess exogenous adrenal cor- 

creased secretary activity of the adrenal tical hormones are given: 

cortices during stress tends to maintain ho- ‘ athagyed 

meostasis rather than to cause hypercortica- (a) The anterior pituitary secretes 

lism. But with hypercorticalism there may less ACTH. ’ 

be changes in the target organ that may (b) The adrenal cortex atrophies. 

support the manifestation of damage. It is 5. The anterior pituitary is regulated 

well known that ACTH elicits its greatest partially by factors transmitted to it 

effect on secretary activity of the adrenal through the blood stream, whether 

cortex when given by continuous sre 98 this is: 

so that even a small dose therapeutically — 

produces the same effect as single injections fe) — — ao. 

of the same dosage every six hours would (b) ti “y a ucts Of We COr- 

effect. Whether this is wise or not will await —— a 

further clinical trial. (c) Hypothalamus effect through 
— or neuro-humoral in- 

uence. 


(d) Epinephrine release of ACTH is 
not definitely known. 


The hormones of the adrenal cortex 
are essential to many metabolic pro- 
cesses and in particular, the meta- 
bolic responses to stress — to maintain 


Adrenal Cortex 


The adrenal cortex is considered to be in- 
volved in many metabolic reactions which 6 
are beyond the scope of these papers, to ° 
mention just a few as: 


(a) Estrogens have no diabetogenic 


| effect in the absence of cortical homeostasis. 
‘ hormones. 
(b) Large doses of estrogens to in- References 


hibit hair growth if large doses 
| of adrenal cortical extract are 
‘* given at the same time. It has 
been shown many times that hair 
growth is accelerated following 
adrenalectomy in laboratory ani- 
mals. 
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Diagnostic and Therapeutic Advances With the 
Current Medical Isotopes 


By ERNEST H. PRICE, M. D., PHOENIX 


The following discussion was initiated by 
questions most commonly asked by general 
practitioners and specialists during the first 
six months of an isotope program in the 
Phoenix area. It is an attempt to furnish 
a basis for better evaluation of the utility 
and limitations of the now accepted medical 
isotopes for human use in view of the in- 
creasing availability of isotope service 
throughout the Southwest. 

As you are already aware, isotopes show 
variations in the type of radiations emitted 
according to the specific element involved, 
and have a wide range to their half lives’ 
accordingly. The fact that isotopes are meta- 
bolized in the body chemistry similarly to 
their non-radioactive elements and can be 
detected by physical instruments such as 
Geiger and Scintillation detectors in amounts 
too small to be determined by the usual chem- 
ical methods, allows for excellent diagnostic 
test in selected cases. The following chart 
illustrates the present three most common 
isotopes administered internally at the pres- 
ent time.' «* 

What standards has the Atomic Energy 
Commission established for the use of Medi- 
cal Isotopes? Since radioactive isotopes are 
potentially hazardous to the health of those 
who handle them as well as beneficial under 
proper circumstances, special training, spe- 
cial facilities and techniques are required in 
handling and using them. The AEC has set 
up the following major criteria and allo- 
cation.' 


1. Physicians using radioactive materials 
must be associated with “A Medical 
Research Institute, Hospital, Clinic, or 
other organization having adequate 
facilities for handling this material.” 


Such facilities must provide clinical 
care of the patient and adequate means 
of assaying, safe handling, and dispos- 
ing of radioactive materials. 


2. Institutional care should be handled 
through Clinical “Isotope Committee” 
to evaluate all proposals for clinical 
use of material. 


3. The scientifically trained individual 
who will use or directly supervise the 
use of the radioactive materials must 
be an accredited physician. 


4. The physician must have had previous- 
ly clinical experience with radiation, 
radioactive materials and must be di- 
rectly collaborated with an individual 
possessing such training and experi- 
ence. Recently, the requirements for 
the use of tracer Iodine 131 have been 
reduced and simplified for dosages less 
than 50 microcuries. 


In general what is the minimal physical 
equipment required for isotope program? 
There are three items. (1) The “hot” area 
equipped for handling and preparing vary- 
ing quantities of isotopes. (2) Space and de- 
tection equipment for the determination of 
activity of specimens and uptake measure- 
ment on patients. (3) Adequate facilities for 
storage of radioactive materials. This usually 
involves a closed hood system in the labora- 
tory with a separate vent to the exterior de- 
vices and manipulators for remote handling 
of “hot” materials depending upon the in- 
tensity. A constant monitoring and survey 
program such as by use of film badges 
among the personnel engaged in the work is 
necessary. More recently, the use of Scintil- 
lation Ratemeter has simplified and in some 








Figure 1 
ENERGY IN 
TYPE OF RAY TRANSFORMED 
ISOTOPE EMITTED wnLLIGS SLECTRON HALF LIFE TO 

Iodine 131 2 Beta 0.6, 0.25 8 Days Xenon 131 

4 Gamma 0.64, 0.36 
Phosphorus 1 Beta 1.7 14.1 Days Sulphur 32 
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GOLD 198 1 Beta 0.96 2.7 Days Mercury 198 
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Page 402 


instances supplemented the monitoring pro- 
gram. This instrument in our use at Memo- 
rial Hospital and Diagnostic Laboratory for 
the past six months has shown utility, de- 
pendability and versatility. 


Basal Metabolic Rate 


What is the relation of Iodine 131 uptake 
studies to the basal metabolic rate? The 
B.M.R. correlates with tracer I 131 at the 
high and low end of the range but not well 
in the mid values. The B.M.R. may be ele- 
vated in a number of metabolic disturbances 
such as leukemia and lymphoma and yet 
tracer studies will show a normal thyroid 
function. Knowledge of true thyroid function 
is most important in the infrequent disease 
entity of pituitary exophthalmos where re- 
moval of the thyroid gland is contraindicated, 
but too frequently done before the pituitary 
etiology is discovered. In hundreds of sus- 
pected thyroid cases evaluated by B. M. R., 
protein bound iodides, blood cholesterol, and 
iodine 131 tracer studies, it has been noted 
that the protein bound iodides and iodine 131 
criteria were most reliable for hyperthy- 
roidism, whereas, the cholesterol and iodine 
131 helped most in the diagnosis of hypo- 
thyroidism. Tracer I 131 is the most accu- 
rate single test of thyroid function in the 
properly prepared patient, but thyroid func- 
tion is most accurately tested by a battery 
of the followiing tests. (See Figure 2). 


Cancer Question 


Will radioactive iodine 131 produce cancer 
in the human thyroid? There is some debate 
on this point. Direct evidence may take years 
to obtain. However, indirectly it has been 
noted since World War I by a large number 
of radiologists and pathologists that, in the 
treatment of hyperthyroidism with large 
doses of X-Ray and radium, as well as simi- 
lar therapy in cases of laryngeal carcinoma, 
not a single bonafide instance of induced 
malignancy has been reported.’ It is felt 
that the use of radioactive studies should 
not be done in children and young adults 
particularly in pregnancy, unless very seri- 
ous indications are present. As an added 
precaution, for example, in the diagnosis 
localization of brain tumors with iodinated 
human serum albumin in either children or 
adults, thyroid uptake can be blocked by an 
anti-thyroid drug such as propyl-thiauracil or 
tapizole, or by prior administration of lugol’s 
solutions. Very few patients under 35 years 
of age should be approved for therapeutic 
radioactive iodine dosages above 50 microcu- 
ries unless special circumstances are present. 


SOUTHWESTERN MEDICINE 


SEPTEMBER, 1954 


Tracer dosages should be under 50 micro- 
curies for adults and 10 microcuries for 
children.’ 

Are the parathyroids endangered by irra- 
diation from iodine 131 administered diag- 
nostically or therapeutically ? Here again pre- 
vious irradiation experience does not justify 
concern. The beta rays from the isotope 
which contributes most of the tissue ioniza- 
tion are able to penetrate only about 2 MM 
of tissue and thus the parathyroids have 
very ample protection in humans since the 
thyroid capsule is 4-5 mm. thick. In small 
laboratory animals such as the rat, justified 
concern over parathyroid dosage may be 
warranted.’ 

What is the range of iodine 131 uptake 
in thyroid disease? Ihe 48 hour uptake can 
be measured directly by Geiger-Mueller or 
scintillation readings over the gland and in- 
directly by the amount excreted in urine. 
Most workers find the normal or euthyroid 
patient has 25 — 65 per cent uptake with 
hyperthyroids usually above 75 per cent, 
hypothyroids below 25 per cent and myxe- 
dema below 10 per cent. More recently, 
improvements in scintillation counters and 
ratemeters have allowed direct gland deter- 
minations in as short as 6 hours. (7-23 per 
cent) and 24 hours (12-35 per cent) by either 
oral or intravenous routes. Equally as fasci- 
nating has been the accuracy of scintillogram 
estimating the weight of the patient’s thyroid 
to within ten per cent accuracy and thus 
improving the therapeutic results.’ Is acute 
thyroiditis benefitted by Iodine 131? A 
limited series of cases suggests that the 
uptake is less than normal and the proper 
use of Roentgen therapy or other measures 
would be preferred in Iodine 131.° 


Thyrocardiac Cases 


What results can be expected in thyro- 
cardiac cases with radioiodine? Analysis of 
47 cases by Harvard group suggests that not 
one was made worse by the therapy and that 
abnormal cardiac rhythms not related to 
occlusional disease reverted to normal with- 
out using quinidine, with excellent results.° 

Will Iodine control hyperthyroidism as 
effectively as surgery? The available reports 
suggest that it can. (89 per cent remission, 
10 per cent hypothyroidism, 1 per cent my- 
xedema).'® But the role of isotope therapy 
at the present should probably be secondary. 
Thyroid crisis has been reported in one case 
with radioiodine therapy but is considered to 
be far less likely with this form of treatment 
than with surgery. The best indications 
appear to be those cases where there is 
(1) return of symptoms from incomplete 
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Figure 2 


RELATIVE VALUE OF LABORATORY TESTS IN THE 
DIAGNOSIS OF THYROID DISEASE 
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removal of gland by one or more surgical 
attempts, (2) abnormal surgical risks such 
as the non-thyrocardiac patients, (3) im- 
pending thyroid crises, (4) some of the prop- 
erly prepared cases shown to have agranulo- 
cytic complications from the anti-thyroid 
drugs, (5) lingual thyroid producing symp- 
toms and (6) selected cases of substernal and 
mediastinal thyroid disease. 


Nodular Goiter 


A patient with a nodular goiter asked if 
she can be helped by Iodine 131. What is 
the attitude of most clinicians in respect to 
this problem? Briefly, all toxic nodular goi- 
ters should have surgical thyroidectomy, but 
this should be preceded a few days by a tracer 
study to obtain an autoradiograph made by 
exposing a 3-5 micra thick tissue sections of 
histology slides to film under proper condi- 
tions. Only about 15-30 per cent of thyroid 
carcinomas, usually the alveolar, follicular 
or well-differentiated types have tissue af- 
finity for radioiodine, but British workers 
reviewing some 300 cases of autoradiograph 
studies in thyroid cancer show that our 
previous ideas, as judged from histological 
types, are definitely unreliable when applied 
to an individual case.'” 


Do metastatic thyroid carcinoma sites 
always behave as the primary lesion did? 
No, and the same patient may have different 
responses with passage of months of the dis- 
ease process. This finding can be attributed 
to the autoradiograph technique. Metastatic 
thyroid carcinoma sites may grow quite 
rapidly after thyroidectomy and may sud- 
denly accelerate and even produce thyrotox- 
oxosis.'* Sudden withdrawal of anti-thyroid 
drug may cause reluctant metastasis to pick 
up radioiodine. Non-toxic nodular goiters 
have decreased and nearly disappeared in 
some instances, but it is felt that Iodine 131 
should be reserved for only those cases that 
refuse surgery or again where surgery is 
contraindicated. Tracer studies before sur- 
gery for the non-toxic nodular goiter will 
allow an autoradiograph on the unstained 
tissue section to be made and will tell if the 
tumor tissue has an affinity for Iodine 131 
at that time. 


Radioiodine 


Does radioiodine hold‘ any benefit for the 
patient who had a thyroidectomy for cancer 
several years ago and is now asymptomatic? 
These cases may be worthy of tracer studies 
every year or two in an attempt to detect 
a “silent metastasis” which is very common 
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for thyroid carcinoma. One is surprised to 
find multiple sites of metastasis in a patient 
who has only a few aches and pain and for 
whom the original few MM’s sections of pri- 
mary tissue microscopically examined failed 
to show invasion. Occasionally, one finds a 
case of “benign metastastizing struma” which 
has had thyroidectomy, neck dissection and 
X-Ray therapy and years later develops 
hyperthyroidism from the metastasis. The 
author had the privilege of seeing such a 
patient recently where the neck surgery and 
tissue diagnosis of thyroid carcinoma was 
made in 1926 when she was age 19. The pa- 
tient within a few years developed recurrence 
of her toxic thyroid state, exophthalmos, and 
finally developed headaches and neurological 
symptoms of bizarre character’24 years later 
at age 43. X-Ray therapy gave marked re- 
lief from some of her symptoms. At age 45 
an Iodine tracer showed wide spread bony 
metastasis and an intracranial foci of uptake 
most likely considered to be brain metastasis. 
Urinary excretion studies for I 131 sug- 
gested 60 — 70 per cent retention in the 
metastatic sites. Therapeutic dosage of the 
isotope in this case was two-fold indicated. 


Metastatic Lesions 


Will radioiodine cure cancer of the thy- 
roid in those cases where the metastatic 
lesions show appreciable uptake? To date the 
limited data at hand suggests that palliation 
only is achieved. Autopsy studies at Armed 
Forces Institute of Pathology in Washington, 
D. C., from the two spectular cases written 
up in Collier’s and American magazines about 
1946, suggest that tumor tissue was still 
present despite palliation described as ‘“‘death 
bed recovery,” and useful life for five to 
eight years following the radioisotope treat- 
ment.'' 


Radioiodine has been shown by Corrigan 
and others to be of diagnostic help in cases 
of abdominal drainage following trauma or 
surgery in which the question of relation of 
a fistula to the GI tract might involve addi- 
tional or inappropriate exploration of the 
abdomen.'® When charcoal and special X-Ray 
techniques were inconclusive, orally admin- 
istered I 131 shows reliable information. The 
same author has also outlined several points 
where tracer studies can be misleading to 
less experienced interpreter of the isotope 
data, such as mistaking urinary concentra- 
tion in hydronephrosis kidney for a tumor 
lesion, etc.1° Recently, the Washington Uni- 
versity group, using isotope technique and 
70 per cent urokon, have achieved perfect 
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timing of aortograms and peripheral vas- 
cular studies, with satisfactory visualization 
by the anti-cubital venous injection route." 


Body Tumors 


Can isotopes help in location of other body 
tumors other than thyroid cancer? Radio- 
active iodine can also be used as a compound 
of diiodioflourescein or one molecule added 
to about 60,000 human serum albumin mole- 
cules and injected into the blood stream as 
iodinated human serum albumin for the loca- 
tion of body tumors, either in the brain and 
spinal cord or metastatic disease, such as in 
the liver and viscera.'*:'® Several authors re- 
port localization accuracy in patients ap- 
proaching 95 per cent, particularly with 
brain and cord tumors. In our four cases 
of intracranial localized lesions to date the 
lesion area has been rather sharply outlined 
by the I. H. S. A. and Scintillation ratemeter 
technique. Localized areas of brain edema, 
such as in Arnold-Charri — syndrome cannot 
be distinguished from brain tumor, however. 

A recent series of 113 cases to detect 
metastatic hepatic disease showed a high de- 
gree of correlation with surgical and autopsy 
findings.” Iodinated human serum albumin 
has also been used for determining pan- 
creatic function by checking the split iodine 
131 in the urine following oral administra- 
tion.”! This test shows promise of giving an 
important new tool in research in the field 
of pancreatic disease. 


Blood Studies 


It is felt that most of the blood volume 
studies at the present time are still in the 
experimental phase, but may be practical 
for future clinical use. The safety factor 
with iodinated human serum albumin is such 
that the plasma or blood volume tests can be 
made and repeated in the same patient over 
a number of days particularly employing 
the newer Scintillation methods.” Buerger’s 
disease and peripheral vascular studies in 
respect to smoking have been easily and dra- 
matically evaluated by the above technique. 

The second mest important internally ad- 
ministered radioisotope is probably Gold 198. 
It has rapidly come to the foreground in the 
past year, although it is a newer member of 
the medical isotope family than Phosphorus 
32. The earliest use of Gold 198 was chiefly 
limited (1) to injection into the pleural space 
when there was a large amount of pleural 
effusion requiring frequent tappings such as 
in metastatic carcinoma or primary Mesothe- 
lioma,?* (2) severe ascites due to metastatic 
malignant disease, particularly carcinoma of 
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the ovary, *! (3) prophylactic use following 
resection of any abdominal tumors for which 
transplantation to the peritoneal surfaces 
were reasonably expected.” The University 
of Iowa group has established a very inter- 
esting series of prostate carcinomas treated 
by millicure of colloidal Gold per estimated 
ce. of prostatic tissue and achieving 65,000 
equivalent roentgens of Beta dosage plus 
6,000-7,000 of Gamma Roentgens.”° The earli- 
er complication of rectal irritation accom- 
panying such therapy now appears to be 
reduced to infrequent. Colloidal AU 198 in- 
jected into the parametria of cervical carci- 
noma cases in millicuries dosage at the Wash- 
ington U. Hospitals and followed by hyste- 
rectomies and more studies shows that often 
the parametrium is receiving 75,000 equi- 
valent roentgens at the injection site from 
the Beta and the entire pelvic contents re- 
ceives 2000-3000 Gamma Roentgens.** 27 The 
hypogastric and obturator nodes have shown 
to receive between 25,000 and 75,000 Rep’s 
from AU 198 by lymphatic perimeation out 
of the perimetrium. The complications have 
been minimal and the patient’s complaints 
have been summarized as “moderate discom- 
forts in the pelvis.” 


Parametrical Injection 


Is it possible in a few years that the para- 
metrical injection of AU 198 will replace 
external irradiation therapy as now employed 
in adjunct to radium in cancer of the cervix? 
Probably not, although the isotope applied 
primary tumor and lymphatic nodal dosages 
are five to ten times higher than by external 
X-Ray route. Since the Gold decays to very 
slightly toxic mercury 198 the build up of 
this elemént may limit the total amount of 
AU 198 which can be administered for any 
one patient. 

Tumor injection of AU 198, however, 
represents a major problem from its pro- 
tection standpoint and added, precautions 
are needed.** Supervision by an isotope — 
trained radiologist or physician is paramount 
to check whole body radiation values and for 
the accidents of contamination, both for the 
benefit of the administering physician and 
the patient. 


Phosphorus 32 


Phosphorus 32 is now fairly well estab- 
lished as the third most frequently used iso- 
tope and has been used for nearly ten years 
in the treatment of polycythemia vera and 
is gaining in favor with some for the treat- 
ment of chronic myelogenous leukemia. A 
Mayo report on polycythemia vera suggests 
that vascular accidents are definitely de- 
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creased in a P32 treated series as compared 
with a control group.”’ In 1907 Blumenthal 
noted that leukemia frequently develops in 
the natural course of the untreated disease 
and the so-called increase of leukemia in poly- 
cythemia principally reflects the greater 
longevity of the treated polycythemia cases. 


Recently Schwartz and L. Ehrlich" criti- 
cally reviewed the literature involving 83 
reported cases of co-existence of polycythe- 
mia vera and leukemia. These authors feel 
irradiation therapy definitely plays a role 
in the occurrence of leukemia in polycythe- 
mia cases. However, the chances for vas- 
cular accidents in polycythemia if not con- 
troled by venesection therapy is about five 
or ten times the risk of a subsequent delayed 
appearing leukemia. 


Tracer Techniques 


The entire field of experimental medicine 
is now aglow with tracer techniques attempt- 
ing to discover physiological secrets, for ex- 
ample, the synthesis of Cholesterol and a 
wealth of data regarding proteins and the 
enzymatic systems.*® Drugs are being checked 
with tagged elements and are being quantita- 
tively studied in many instances in minute 
amounts which defy ordinary chemical de- 
tections. The clinical group of the internally 
administered medical isotopes, Iodine 131, 
AU 198 and P32 have advanced to their posi- 
tion during the past ten years. During the 
coming ten years not only will new members 
be added but further physiological tests and 
— for the present ones will be estab- 
ished. 


Improvements in instrumentation and 
technique are afforded in our experience by 
the new Scintillation ratemeter without re- 
quiring the constant availability of an elec- 
tronics team formerly required by Scintilla- 
tion equipment. This gives the medical Iso- 
topologist an-instrument one-hundred times 
as sensitive as the standard Geiger-Mueller 
tube but as portable and convenient as the 
physician’s handbag. 


Summary 


A brief discussion has been presented of 
some of the most frequently asked questions 
regarding the diagnosis and therapeutic ad- 
vances with the three current. most common 
internally administered isotopes (Iodine 131, 
Gold 198, and Phosphorus 32) as might be 
asked by the general practitioner, surgeon, 
or specialist. The uses for selected cases are 
numerous, but the evaluation may be intri- 
cate. Aided by a rapid, accurate precision 
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instrumentation known as Scintillation Rate- 
meter, clinical examples of isotope technique 
are given and illustrated. 
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LABORATORY METHODS 


A Study of the Erythrocyte Sedimentation 
Rate For Well Children 


Hollinger, N. F. & Robinson, S. J., J. Pediat. 
42:304, 1953 


The normal ESR for children 4 to 15 years 
old is 0 to 20 mm./hr. (Wintrobe method) 
but 5 to 10 per cent of all apparently well 
children may have rates exceeding 20 
mm./hr. Children in the age group 4 to 11 
years tend to have higher sedimentation rates 
(12 mm./hr.) than children 12 to 15 years 
of age (7.5 mm./hr.) Hour readings for the 
Wintrobe method will vary as much as 5 mm. 
and the accuracy of a single report must be 
interpreted with this variable in mind. 
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Clinical Clippings, May, 1953. 
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Monthly Clinical Pathological Conference 
El Paso General Hospital 
July 15, 1954 


FREDERICK P. BORNSTEIN, M. D., EDITOR — CASE No. A-269 


PRESENTATION OF CASE BY 


Seventy-one year old Latin American male 
was admitted to El Paso General Hospital 
on 3-19-54 with “asthma.” 

Patient gave a history of being in the 
hospital in California in October, 1953, with 
a “heart attack.” He came to El Paso on 
3-14-54 and 12 hours prior to admission he 
developed substernal discomfort with pro- 
gressive dyspnea which brought him to the 
hospital. 

On admission he was described as acutely 
ill with marked dyspnea, orthopnea, and anx- 
iety. The blood pressure was 110/?, pulse was 
120, regular, and there were found wet and 
dry inspiratory and expiratory rales. Heart 
sounds could not be appreciated because of 
the asthmatic breath sounds. Patient was 
admitted with a diagnosis of myocardial 
infarction and pulmonary edema. He was 
rapidly digitalized with Cedilanid and showed 
immediate improvement. He was then 
changed to Digitoxin. 

Patient expectorated some fresh blood and 
X-Ray taken on 3-22-54 showed a partial 
atelectasis or incompletely resolved pneumo- 
nia right upper lung and a slight left ven- 
tricular hypertrophy. A sedimentation rate 
on 3-23-54 was 40 mm per hour. C.B.C. 
was normal as was blood chemistry and 
urinalysis. EKG showed left ventricular 
hypertrophy, incomplete left bundle branch 
block and a first degree A-V block. There 
were no signs of myocardial jnfarction. 


Re-Examination 


Re-examination yielded a thrill in the left 
carotid artery and a high pitched rough, 
Grade III systolic murmur with maximum 
intensity in the base. On 3-26-54 examina- 
tion of the heart described a Grade III sys- 
tolic murmur, high pitched, blowing, and 
located in the second, third, and fourth inter- 
costal spaces. Calcification of the aortic 
valve was subsequently confirmed by X-Ray. 
During this admission his blood pressure 
was around 100/70 and his temperature was 
not significantly elevated. 

The patient remained compensated but 
suffered occasional bouts of anginal pain. 
He was discharged on 4-8-54. At home the 
patient suffered substernal pain after meals, 


Dr. CHARLES P. C. LOGSDON 


relieved by rest, and on the day before ad- 
mission developed severe dyspnea. 

On admission 5-10-54 he was described as 
slightly cyanotic and cold. There was wheez- 
ing throughout the lung fields and a seagull 
mitral systolic murmur was noted. A uri- 
nalysis was normal and a white count showed 
13,900 with 83 per cent segs and 2 per cent 
stabs. The following day the patient was 
still quite dyspneic with much bronchospasm. 
On 5-12-54 at 11:30 p. m. he was described 
as being in frank pulmonary edema and was 
started on Cedilanid which was given until 
he was considered to be digitalized. At 3:30 
a. m. he died with progressive pulmonary 
edema and circulatory collapse. 

On the second admission no EKG was 
taken. It was determined the day after ad- 
mission that the patient had not taken Digi- 
toxin at home and on 5-12-54 he received 
1 mg. of Digitoxin and 0.8 mg. of Cedilanid. 
An X-Ray of his chest on 5-12-54 showed 
findings consistent with congestive failure. 


X-Ray Findings 


Dr. Charles MeVaugh: 

In the original examination on March 22, 
we observe an area of consolidation in the 
right upper lobe immediately above the mid- 
dle lobe fissure, which may be due to an 
atelectasis, pneumonitis or infarction. There 
is slight cardiac enlargement, principally left 
ventricular in origin. The thoracic aorta is 
slightly elongated and tortuous with no evi- 
dence of an aneurysm. These changes are 
consistent with a hypertension. There is also 
observed an area of calcification in the re- 
gion of the aortic valve having the configu- 
ration of calcified aortic leaflets. 

In the second examination of the chest in 
April the most notable change is the clearing 
of the area of consolidation in the right upper 
lobe. It is to be noted that neither of these 
examinations reveal evidence of a pulmonary 
congestion secondary to cardiac decompen- 
sation. 

The final examination shortly before the 
patient’s death reveals changes compatible 
with a marked pulmonary congestion secon- 
dary to cardiac decompensation. There has 
also been some increase of the transverse 
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diameter of the heart since the last exami- 
nation, probably due to acute dilatation. 
There is no radiographic indication that 
any aortic stenosis or insufficiency this pa- 
tient may have had was so severe as to cause 
a chronic recurrent cardiac decompensation. 
The cardiac enlargement and dilatation noted 
at the final examination occurred dramati- 
cally shortly before the death and is in keep- 
ing with a massive myocardial infarction as 
indicated by the electrocardiographic studies. 


Differential Diagnosis 


Dr. Jack Postlewaite: 

This man was 71 years old, which narrows 
it down into a relatively few differential 
diagnoses that I think we can bring out by 
studying some of the findings made at the 
bedside. 

Let’s take, for example, the murmur. If 
we are allowed to use the murmur as a point 
of reference, I think we can find that his 
heart failure on admission was indistinguish- 
able from failure due to pulmonary factors. 
So we will grant that he is typically a con- 
gestive heart failure and that apparently 
pulmonary edema, pulmonary asthma or 
whatever you want to call it is the outstand- 
ing finding which was alleviated at least to 
some degree by digitalization of both the 
rapid and long acting types. Now the im- 
portant thing of interest in this case for 
all of us is the fact that we have a patient 
with recurrent congestive failure but with 
changing heart murmurs. I think we will 
spend our time in this analysis. In this case 
no diastolic murmurs were heard. Apparently 
even a gallop was not noted in the failure 
symptoms and signs as the patient progressed 
to his terminal stage. One must admit we 
do see a dilatation of the heart terminally 
here and I dare say observations in the last 
48 hours would have shown us a gallop which 
is typical of the overdilated left ventricle. 
We have a systolic murmur so presumably 
it occurs in the phase in which the ventricle 
is being emptied rapidly and the blood is 
being forcefully ejected from both right and 
left ventricles. If we divide the heart up 
diagramatically then apparently we are deal- 
ing with the phase in which the pulmonary 
and aortic valves are open and the semilunar 
valves are all closed. In diastole the opposite 
situation is obtained so we can omit that as 
part of our discussion. In the 24 hours in 
which he was found in failure apparently he 
had congestive signs on the order of broncho- 
spasm and it was not until a month and 
one-half later that he had true pulmonary 
edema at least by the X-Ray observation. 

Whatever the status may have been, it 
was left ventricular failure with the typical 
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signs of pulmonary edema and decompensa- 
tion with perhaps, I don’t know, liver en- 
larged, etc. The remarkable thing that we 
have left out of this protocol is his sedimen- 
tation rate which would have led us to the 
probability of having a myocardial infarc- 
tion. Note the original findings in October 
in California were those of a myocardial 
infarction, and he has had symptoms and 
signs that one would consider compatible 
with coronary sclerosis. In this particular 
case, though, he responded rather quickly 
to digitalization and he did well except for 
his symptoms of coronary insufficiency. 
During observation here, X-Ray observations 
are made to the pulmonary tree in which 
it is mentioned that the right upper lobe 
was either atelectatic or with evidence of a 
resolving pneumonia, and I think Dr. Mc- 
Vaugh points out this could have been a 
pulmonary infarct and perhaps not some- 
thing related to either external bronchial 
pressure or internal obstruction. So I think 
we will accept it as an infarct or perhaps 
that interlobar fluid may have occurred in 
this situation of failure. 


EKG Findings 


Then we have the findings of the EKG. 
Now the findings here, if we can hold the 
cardiologist responsible for not omitting any- 
thing and if we can hold that the cardiologist 
had the benefit of serial records, would imply 
that the patient would have a condition in 
which a myocardial infarction was over- 
looked. To state it this way, 10 per cent of 
EKG’s show evidence compatible with a 
myocardial infarction and no myocardial in- 
farction is found on pathologic examination. 
Ten per cent of records are normal or con- 
sidered normal by the electrocardiographer 
and those cases come to post mortem with a 
large myocardial infarction. Therefore one 
must diagnose it on other laboratory tests 
and must not overlook the differential possi- 
bility. This man had a second complicating 
finding, however; he had not only auricular- 
ventricular block (I think it was first de- 
gree) which would imply 0.21 second or 
greater interval of the PR interval. He had 
apparently had an incomplete left bundle 
branch biock, this is 10/100 of a second up 
to 12/100 of a second across the left pre- 
cardial leads. It is a known fact that left 
bundle branch block does not give you a 
record that will change with infarction. The 
incomplete block should, because presumably 
the delay is not great enough to obscure the 
infarction which is nothing more than the 
ventricular electropotentials on the EKG; 
but here you are faced with the possibility 
of overlooking the infarct by virtue of this 
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prolonged ORS interval and then one would 
believe that serial records only would clarify 
this point. I don’t know whether serial rec- 
ords were available. Now to go on with the 
changing murmur which to my mind is the 
clue to the diagnosis and the clue to the 
failure of this patient to respond and to stay 
in a state of good health on treatment. 


Murmur 


I think it was six days later they made 
the observation that this murmur was a high 
pitched blowing, rough and systolic murmur. 
We will presume that it occurred in systole 
only so that it must either be the pulmonary 
or the aortic valve, presuming that those two 
valves are only involved for the sake of dis- 
cussion. It had a peculiar quality and we 
must use quality to make a differential diag- 
nosis of being transmitted along the left 
carotid artery and thrill was noted in systole. 
This would imply that this murmur was 
transmitted along the hemic path and would 
have been aortic in nature, not pulmonary. 
A pulmonary valve murmur radiating up 
into the carotid artery would be unusual and 
a pulmonary valve that gave the findings of 
a thrill would be more than unusual because 
of the different pressure rating, because of 
the proximity of tissues and because of blood 
flows. If we accept then that this murmur 
persisted to death then we are dealing with 
aortic stenosis. No diastolic murmur was 
noted. One would then feel that the insuffi- * 
ciency either was never noted or was never 
present. This man had calcific aortic cusps. 
Now that is not unusual at age 71 but the 
problem is what the etiology may be and 
my impression is from the review of the 
literature that a rheumatic heart disease has 
a greater number of cases coming to this 
age with aortic calcifications than does arte- 
rliosclerotic problems of advanced ages; so 
the two differential possibilities are rheuma- 
tic heart disease. and arteriosclerotic heart 
disease. One would wonder if the pathologic 
process won’t turn out to be rheumatic heart, 
Inactive but calcified folded over aortic valve 
cusps. 





The patient had in addition, taking up the 
orginal problem, pain, dyspnea, apparently 
effort pain, postprandial pain and coronary 
Sclerosis which we will put down as the 
pathologic process contributing to his death. 

ile the case was observed the murmur 
hanged. This murmur changed from this 
bortic murmur with a normal blood pressure 
ot giving us all the cardinal findings of 
bortic stenosis. That is a small pulse pres- 
ure, the typical thrill, the absence of A2 — 
it least these aren’t known in our protocol. 
am somewhat dubious as to whether this 
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is purely an aortic stenosis problem, but we 
will accept that those omissions were omis- 
sions by virtue of the observation not being 
made, and that it wasn’t true. The A2 must 
have been present and that the patient did 
have a normal pulse pressure. I think 110/70 
was noted on the latter part of the first ad- 
mission and so we are open to at least in- 
complete findings for aortic stenosis alone, 
we must search additional possibilities. 


Mitral Insufficiency 


Now we can talk about the mitral insuffi- 
ciency group which is the possibility of a 
systolic murmur occurring not holding to the 
original discussion we have followed. We are 
dealing with a phase that we mentioned 
before. A mitral insufficiency without X- 
Ray findings and which would not give us 
electrocardiographic findings referable to 
left atrium enlargement and referable to the 
left ventricular enlargement and with typical 
murmur transmission as we discussed would 
be somewhat improbable. However, the aor- 
tic stenosis may not be an isolated lesion and 
there may be mitral insufficiency with a left 
ventricular enlargement and hypertrophy 
which we gather from the cardiogram and 
the X-rays. 

The second observation was made on his 
re-admission when he went back into failure. 
I notice here that a note has been made in 
which the man had failed to take his digitalis 
which would imply that the failure was be- 
cause of insufficient digitalization. Here the 
murmurs change and now it is a “seagull” 
or “cooing murmur” which was said to be 
a “mitral type seagull or cooing murmur.” 
It is transmitted now along the border of 
the sternum interspaces 2, 3 and 4. It doesn’t 
say whether it is right or left parasternal. 
It is probably of no significance, but one 
implies murmurs along the left sternal border 
are apt to be associated with congenital 
lesions. It seems impossible that this man 
would come to his 71st birthday with con- 
genital lesions unless it is a patent intra- 
auricular septal defect. Some of the patent 
ductus cases will do this, and rarely the 
other congenital lesions; certainly none of 
the cyanotic group should come to this stage 
in life. One would then wonder if this change 
in murmur was perhaps related to his pre- 
vious course starting in October and here we 
come to the other two possibilities. Has this 
man ruptured a cusp of the aortic valve, for 
example, or secondly has he ruptured one of 
the papillary muscles of the myocardium? 
Now how could this come about? You recall 
the coronary sclerosis which this patient had 
apparently contributed to the findings in 
which the doctors in California diagnosed as 
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myocardial infarction. Now the most com- 
mon infarct that we find at least percentage- 
wise would be the occlusion of the anterior 
descending artery which is the anterior cor- 
onary artery branching off into the circum- 
flex and anterior descending segment. If the 
anterior descending coronary is occluded and 
if he hasn’t good collateral circulation, we not 
only find the anterior infarct, we may also 
find the septal infarct. If we find the septal 
infarct, both the bundles may be involved; 
thus you find the conduction error and he 
may develop a third possibility which I 
haven’t named yet which is the ischemic in- 
terventricular aneurysm. If we find an in- 
farct, however, that involves the myocardial 
wall of the left ventricle in the septum, it 
may involve one of the major papillary 
muscles of the mitral valve; thus we may 
have had this sudden change in clinical course 
in which he went into an irreversible failure 
and was terminal within two days. 


Other Possibility 


The other possibility of the cusp rupture 
means that something happened to have 
caused it. Bacterial endocarditis is one of 
the findings that we occasionally see with 
a ruptured cusp. The fracture of the aortic 
cusp may also be seen in such events as lift- 
ing, straining, falls and various violent acci- 
dents. One wonders whether he received a 
blow to the chest to contribute to the cause 
of such a fracture, or did insufficiency of the 
valve wall adjacent to the papillary muscle 
cause rupture based upon ischemia and mus- 
cle necrosis. 

Other things may be said but I believe 
it would prolong the discussion. I would 
like others to discuss clues that may be here 
that I overlooked. 

I would say that this arteriosclerotic heart 
disease. I’d say that the patient had coronary 
sclerosis and that he had aortic sclerosis and 
stenosis with rolling of the leaflets and the 
calcification of the leaflets. I would say that 
he apparently had an aortic stenosis which 
was clinically picked up and present for some 
number of years and I believe that he pos- 
sibly ruptured one of those valves. My second 
possibility is a ruptured papillary muscle 
secondary to myocardial infarction. 


Dr. Charles P. C. Logsdon: 


I saw him on the first admission, but I 
didn’t see him on the second. At that time 
he seemed to be a fairly clear cut case of 
aortic stenosis. The second admission was 
the one that they described with seagull mur- 
murs. Aortic stenosis gives a higher per- 
centage of seagull murmurs than any other 


SOUTHWESTERN MEDICINE 








SEPTEMBER, 1954 


type of lesion and they may be even as far 
down as around the apex. In fact, there has 
been one paper written on the subject, “High 
Pitched Apical Murmurs in Aortic Stenosis.” 
That is about all I would say about it except 
Dr. Williams kept insisting that the man had 
myocardial infarction without much reason 
except he kept having angina. He did not 
have any signs of myocardial infarction on | 
the EKG. Unfortunately we did not get an | 
EKG on the second admission. 


Dr. Joe C. Carter: 


This patient has a typical aortic stenosis, 
that is a calcified aortic stenosis. You don’t 
have to have a high blood pressure. You 
don’t have to have any more ventricular 
hypertrophy than you have in this case. His | 
course ran over a period of about 7 to 8) 
months downhill which is also typical of 
those cases. They first come in with decom- 
pensation then they go downhill rapidly. The 
disturbing thing about this murmur is that 
it occurs at the apex, so they say, suggesting 
a mitral murmur terminally. There was no | 
rupture to the aortic valve but there might 
have been papillary muscle rupture of the 
mitral leaflets. Cardiac decompensation, I 
do not think, would have killed the man that 
rapidly, but a muscle rupture could have 
killed him within a few hours. 


Dr. William I. Coldwell: 


My first impression of the case was that 
he had a dissecting aneurysm with possibly 
a hemopericardium. My other impression 
was that he had possibly a rheumatic aortic 
stenosis with a superimposed bacterial endo- 
carditis causing a change in the murmurs 
and his condition. Of course, the fact that 
he was not taking his digitalis could have 
contributed to that. However, I think the 
diagnosis lies certainly in the group that Dr. 
Postlewaite discussed. 


Dr. Manley B. Cohen: 


I have become very impressed with the 
difficulty of picking up pericardial effu- 
sions. I happen to have seen several such 
things in the past six months and unfortu- 
nately those that I picked up were picked) 
up a little late. What I would like to impress 
upon everybody is the contour of the heart 
on X-Ray films. 

These are the two points that have im- 
pressed me: : 

1. The straightening in the right au! 

cular area. 

2. The disappearance of the pulmonaly 

contour on the left side. 

One obtains a reasonable facsimile of 
curved line on the right and a straighten 
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line on the left, with a rounded apex rather 
than a gradual more or less straightened line 
which one ordinarily sees of the heart. We 
happen to have one with Dr. Coldwell at the 
present time. 

I feel sure that this is a pericardial effu- 
sion, whether it is bloody or otherwise, I 
don’t know. 


Clinical Diagnosis 
1. Congestive failure 
2. Acute myocardial infarction 


Dr. Postlewaite’s Diagnosis: 


1. Aortic stenosis 
Coronary sclerosis 
3. Rupture of aortic valve 


Anatomical Diagnosis 


Aortic stenosis and mitral insufficien- 
cy, rheumatic type 
Coronary sclerosis 
Recent and old myocardial infarction 
left posterior wall 
Pulmonary edema 


Pr PP 


Pathological Discussion 
Dr. Frederick P. Bornstein: 


On autopsy we found the body of an 
elderly white male. Upon opening there were 


SOUTHWESTERN MEDICINE 





Page 411 


200 cc. of fluid in the peritoneal cavity. The 
main pathological anatomical changes were 
found in the heart. 


The heart weighed 450 grams. The main 
valvular lesion was in the aortic valve which 
measured 8 centimeters in diameter. The 
valve leaflets were fused and thickened and 
numerous calcified vegetations were present 
on the interior surface. This represents a 
classical picture of aortic stenosis due to 
rheumatic failure. There was also some 
thickening and fusion of the mitral valve 
producing a mitral insufficiency of the rheu- 
matic type. In addition a severe coronary 
sclerosis was found with a fresh occlusion 
4 cm below the origin of the right coronary 
artery. This occlusion had produced an area 
of fresh infarction in the posterior wall of 
the left ventricle. This area was extensively 
scarred indicative of previous infarctions. 


We have a patient here who suffered from 
two individual cardiac conditions. Firstly, 
rheumatic valvular heart disease. Secondly, 
coronary sclerosis which had produced in- 
farcts at previous times. The last episode 
with the massive pulmonary edema was 
obviously due to the fresh coronary throm- 
bosis with acute left ventricular failure. 
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Bottles of 100 and 1,000 
--. Sold on prescription only. 





Dosage: 1 or 2 capsules, % 
to 1 hour before each meal. 
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REVICAPS provide easy appetite-control for those patients who are 
dangerously overweight, and they are ideal for the man or woman 
who doesn’t require a drastic diet, but will benefit from losing a 


REVICAPS supply d-Amphetamine to elevate the patient’s mood, 
methylcellulose to furnish bulk, 21 essential vitamins and minerals. 


** 
The prescription product that helps reduce weight R EVI CAPS 


d-Amphetamine—Vitamins and Minerals Lederle 


LEDERLE LABORATORIES DIVISION AMER/CAV Goanamid company Pearl River, New York t Lederte ) 








Certified Goat’s Milk 


When treatment calls for goat’s milk — you'll be glad to know 
that we have an ample supply of finest quality CERTIFIED 
GOAT’S MILK available for your patients. Price’s are ‘the 
only suppliers of CERTIFIED MILK, CERTIFIED GOAT’S MILK 
and CERTIFIED FAT-FREE MILK between San Antonio and 
Los Angeles. Our production is under the supervision of the 
E! Paso Medical Milk Commission. 


PRICE'S Creameries, Inc. 


Leading Hospitals Help Give Us A Trial On Your 
Their Doctors 


and Patients TAYLOR BACK BRACE 
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Orders 





e Send the following measurements: from 
level of shoulders to tip of sacrum; circum- 


| ference of pelvis above trochanters; circum- 


4 Soothing Otutment | ference of waist; height and weight. 


Where skin is exceptionally sensitive Nipl-Ease 

is particularly efficacious. Its multiple uses in- 

clude: soothing nipples before and after baby F 
arrives ... healing unguent for diaper rash .. . e 

for tender sheet-chafed skin . . . relief of irri- ridtop Cr A 


tation caused by the anaesthesia mask. 


®@ Soothing to Breasts and Nipples 4 ° b C, 
@ Wonderful for Diaper Rash, too Face and Lim 6. 
Nipl-Ease has an 18-year record of 815 N. Cedar at Five Points 


hospital preference. 
Order from your favorite supplier. 


RED ARROW LABORATORIES - WACO, TEXAS 


5-3841 EL PASO, TEXAS 








